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Excellence in the selection, evaluation, and acquisition of reliable microelectronics for space
applications based on the latest technical knowledge, supetior laboratory capabilities, efficient
and cost effective processes, and commitment to customer service.
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SERVICES and 2002
CAPABILITIES Annual
Report

Overview

The JPL Electronic Parts Engineering organization
provides a suite of parts assurance services to help
satisfy JPL mission requirements.

The services include:

- Development and implementation of electronic
parts programs

- Establishing parts requirements and plans in accot-
dance with project needs

- Support to designers in part selection and evalua-
tion

- Radiation tests, characterization and analysis ser-
vices

- Part performance and environmental evaluations
and test

- Reliability tests and failure analysis

- Procurement and acquisition of flight electronic
parts

- Inventory and records control of flight electronic
parts

The Electronic Parts Engineering organization oper-
ates a number of facilities in support of activities.
These facilities include the Radiation Effects Labo-
ratory, the Reliability & Failure Analysis Laboratory,
the Flight Electronic Parts Store
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PRODUCT EVALUATION

We characterize emerging part technologies that
have not yet been qualified. The first step is to iden-
tify the most promising part types, acquire a sample
of the parts and perform parameter characterization
tests verifying performance per the data sheet over
the manufacturer's specified temperature ranges. If
this initial characterization is satisfactory, another
sample of parts is procured to petform qualification
tests.

These qualification tests include:
Reliability and Failure Analysis

Destructive physical analysis (DPA) assesses the
matetials and processes used to fabricate the device.
In a typical DPA, the external markings are exam-
ined to ensure that the part is propetly identified by
type, manufacturer, date code, etc. Hermetically
sealed packages are tested for possible leaks
(hermeticity tests) and entrapped gases (residual gas
analysis), and all sealed packages are tested for parti-
cle impact noise detection (PIND). The strength of
the attachment of the die to the package and of the
bonds to the bond pads is measured by die shear
and bond pull strength tests. The materials used for
the interconnect metallurgies and dielectric layers
ate determined by Scanning Electron Microscopy
(SEM) and Energy Dispersive X-Ray (EDX) Analy-
sis; the adequacy of step coverage is assessed by
SEM.

Electrostatic discharge (ESD) testing assesses the
susceptibility of devices to ESD events. Low
temperature characterization is done when there are
projects that have applications whose temperature
extremes are beyond the manufacturer's guaranteed
limits.

Low-voltage characterization ascertains whether
parts that are designed for a common supply voltage
(e.g, ?5 volts) can be used at a lower supply voltage
(e.g,, 3.3 volts) which could save power.

Optoelectronic testing tests high-energy protons and
heavy ions. Special equipment is available to mea-
sure electrical and optical characteristics of optical
emitters, optocouplers and transmitters, and optical
fibers.

Temperature cycling is performed to ascertain



whether parts can meet either the MIL-STD of 100
cycles from -65° C to 150° C or some more stringent
project specific requirement. If these tests are suc-
cessful, the parts are then recommended for usage
in flight projects.

In 2002, we installed new optical characterization
systems. These include temperature dependent elec-
troluminescence and photoluminescence spectros-
copy, (from 10 K to 320 K). The system resolution
is within 0.1 nm. Examples of measurement capa-
bilities are device characteristics before and after
accelerated life testing, and optical device perfor-
mance at extreme (low) temperature. This type of
measurement can be used in most optoelectronic
devices, and on many RF III-V devices as well.
(This work was done in collaboration with students
from California State University, Northridge.)

We also installed a self-contained, portable thermal
vacuum chamber. This chamber has the capability
of testing in vacuum conditions, and it can reach
and maintain vacuum levels of 5 x 107 Torr (or
better) at room temperature, and 1 x 10 Torr at
high temperatures. Different gaseous atmospheres
can be introduced into the chamber (up to pressures
of 2 atmospheres), enabling various types of envi-
ronmental testing. Available testing temperatures
range from room temperature to 400° C with a sta-
bility of £1° C. The chamber has a total of 150
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electrical feed-throughs for in situ electrical moni-
toring. Some potential uses of this chamber
include high-temperature accelerated life testing,
environmental degradation studies, and
electromigration in novel metallization systems.

Finally, Sigma Systems M30 computer controllable
thermal chamber was installed to increase testing
capabilities for both cycling and static temperature
testing at extreme temperatures from -175° C to
+250° C. With small thermal masses, the chamber
has achieved a ramp rate of 10° C/min. Inert atmo-
sphere testing can be achieved through a built-in gas
purge, currently using nitrogen. Adjustable fail-safe
over-temperature and under-temperature protection
is built in to the system, and is active in both manual
operation and remote operation. A secondary
redundant, fail-safe apparatus has been installed for
flight parts testing. 'The test chamber is 33 cm () x
25 (w) x 33 cm (h), and has eight 7.6-cm x 1.3-cm
door feed-throughs and one 5-cm side port. The
computer program consists of a three step configu-
ration, warm-up cycle, test cycle, and cool-down
cycle. Temperature, set point, and time stamping
data are collected at the operatot's set time interval.
A real-time display monitors current set point and
temperature with a second overall display of the
temperature.

Radiation Testing

Single-event effects testing, including effects from
protons and cosmic rays (heavy ions) requires off-



site tests at particle accelerators using special hard-
ware that is compatible with accelerators (heavy ion
tests must be done on delidded devices in a vacuum
chamber). Special computer-controlled instrumenta-
tion is needed in order to do these evaluations in
real time at off-site facilities.

Total dose testing including tests at high dose rates
and very low dose rates can be performed at local
cobalt-60 sources which are available for component
and subsystem testing. A special dedicated facility is
available for low dose rate testing, which takes many
months to complete and is required for some types
of components. Special test systems ate available for
testing of complex analog and digital circuits.

In 2002, we installed a new automatic test system,
Fagle ETS-364 to increase our test measurement
capabilities. This test system will be mainly used for
characterization and reliability evaluation testing of
mixed-signal (high-precision analog-to-digital / digi-
tal-to-analog converters, high-speed amplifiers) and
RF devices (phase-locked loops, low-noise amplifi-
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ers, and wireless devices). This Eagle tester has a
true parallel source and measure for every pin, and
integrated software for multi-site test program
development. The test system consists of 64 digital
channels, 160+ analog channel capability, and 8 RF
ports. Analog channels have smart pin V/I" s
(voltage and current source), in other words, auto-
matic wave generator (AWG) and digitizer per pin.
Digital pins can be operated up to 20 MHz and RF
ports have a 3.3-GHz frequency range. In addition,
each digital pin has 64k vector depth to store errors
during functional test of high-density memory
devices.

PARTS PROGRAM MANAGEMENT

A range of management services is available to sup-
port the development and implementation of space
systems. These services provide a completely auton-
omous parts program which works directly with the
designers to identify parts needs, prepare and man-
age budgets to acquire, test, stock and kit parts and
provide full technical support to the project.

Requirements Development
Services provide include:

- Assistance in preparing parts program require-
ments for JPL flight projects or contractors.

- Parts program requirements, including radiation
requirements suitable to the mission.

- Parts program plans which describe the methodol-
ogy used to assure meeting the reliability require-
ments. Project-specific approved parts lists (APL).

Proposal Assistance

Help is available in developing rough order of mag-
nitude (ROM) costs for the electronic parts. We can
help proposers understand the cost impact of the
mission environment (radiation, temperature, etc.)
on the parts.

PARTS SELECTION SUPPORT

The Electronic Parts Engineering Office is posi-
tioned to track device technology across projects to
identify similar advanced technology needs and help
pool resources for qualification.

The process of qualifying new device technologies
requires, but is not limited to, the following kinds of



testing:

- Reliability (life) testing
- Radiation effects testing and characterization
- Mechanical stress/thermal cycling testing

Performance testing and characterization over tem-
perature

Parts users groups (PUGs) meetings are held regu-
larly to provide circuit and systems designers with
information on newly available COTS devices and
emerging device technologies and to solicit feedback
from designers concerning parts applications and
requirements.

Parts Specialists stay current by attending conferenc-
es and acquiring knowledge of new and advanced
device technologies to anticipate customer needs.

DATA MANAGEMENT
Parts List Management

The Electronic Parts Engineering Office maintains
parts lists for JPL flight hardware. Basic lists are
supplied by the design agency and maintained in the
Electronic Parts Information Network System
(EPINS), the Section parts database.

The lists contain information about the part, the
particular board or subassembly which uses the part
and the desired quantity of spares, as well as a vari-
ety of administrative information. The parts are
linked by the database to the appropriate procure-
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ment or stores and are "allocated" when identified
so that the availability status is clearly displayed and
understood.

The database is also used for the kitting function,
and allows JPL to accurately identify the hardware
containing specific parts on demand, as in the case
of a Government- Industry Data Exchange Pro-
gram alert.

Parts Logistics Support

Section 514 specifies, orders, inspects and verifies
the conformance of flight parts for JPL flight hard-
ware. The synergistic team consists of:

- Component specialists to write the specifications
where necessary and review the results of tests

- Contract technical managers who are familiar
with the industry and can resolve contractual
and technical issues very quickly

- Parts program managers who work the problems
with the users to provide fast, effective and low-
cost solutions to parts acquisitions and the asso-
ciated problems.

RadData Web Database

The RadData server contains radiation effects test
data for total ionizing dose (TID) and single event
effects (SEE). This database is available for general
use, both internally and externally, without written
permission.
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PARTNERSHIPS

2002
Annual EPE
Report

Professional and
Academic

The Office encourages its staff to collaborate with
other government laboratoties, non-profit research
institutions, universities, and industry.

THE AEROSPACE
CORPORATION

The Office conducted the 2002 IEEE Microelec-
tronics Reliability and Qualification Workshop
(MRQW) in collaboration with The Aecrospace
Corp. This was the 5th Workshop, which provided a
forum for open discussion in all areas of microelec-
tronics reliability and qualification for high-reliability
and commercial applications. Expert invited speak-
ers presented latest results or work in progress in all
areas of microelectronics device teliability and quali-
fication methodologies, including Advanced space
microprocessors, Advanced memories, FPGAs reli-
ability and qualification, Advanced technologies reli-
ability, Qualification methods, Designing in reliabili-
ty using commercial processes, Space radiation
effects, COTS/PEMS screening and qualification,
DC/DC converter reliability, MEMS reliability.

CRANE

Partnership between the JPL Electronic Parts Engi-
neering Office and Interpoint/Crane on the evalua-
tion and test of DC/DC Converters has resulted in
a number of findings and improvements in the
application and manufacturing of products intended
for space applications. Results of Destructive Physi-
cal Analysis (DPA) conducted by the JPL Reliability
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and Failure Analysis Group along with low and high
dose rate radiation studies conducted by the JPL
Radiation Effects Group resulted in design changes
and improvements to manufacturing processes and
in more reliable products. In addition, collaboration
with Interpoint/Crane has allowed a more insightful
assessment of these converter designs and improve-
ments for future implementations.

Honeywell

Honeywell Space Systems manufactures high-
reliability flight board systems using PowerPC
microprocessors for military and high-reliability
applications. These microprocessors need radiation
characterizations, particularly for Single-Event
Upsets (SEU), to support the aerospace applica-
tions. Collaboration has been started between the
Radiation Group and Honeywell Space Systems to
study SEU in advanced Silicon-On Insulator (SOI)
commercial PowerPC microprocessors. In 2002,
SEU measurements were done on the newest SOI
PowerPCs manufactured by IBM and Motorola.
Based on these test results, a paper was published (F
Irom et al., ““ Single-Event Upset in Commercial Sil-
icon-on-Insulator PowerPC Microprocessors,”
IEEE Trans. Nucl. Sci. 49(6), pp. 3148-3155).

MTEE_HHHL DGIeES

Maxwell Technologies has initiated a new partner-
ship with the Radiation Effects Group to enable
technology transfer to them of single-event effects
(SEE) test expertise, particularly targeted at com-
mercial processors and memories, particularly
DRAMs. The collaboration not only relies on JPL‘s
SEE test experience and expertise, but also uses
unique JPL facilities, like Rad Group’s C£-252 irradi-
ator and custom SDRAM testbed. This partnership
is of obvious benefit to both parties; JPL expects
that products purchased from Maxwell in the future
will be accompanied by improved radiation test data,
obviating the necessity of re-testing,



The Electronic Parts Engineering Office developed
a collaboration agreement with Dr. John Suehle,
Semiconductor Division, National Institute of Stan-
dards and Technology, on evaluating the radiation
impact on advanced gate dielectric reliability in space
applications. The current research effort includes
evaluation of total ionizing dose and heavy ion
effects on ultra-thin (24 A) silicon dioxide gate
dielectric. In addition, the current focus of the col-
laboration is to investigate the total ionizing dose
effects on advanced high-k gate material for 65-nm
ot below CMOS technologies.

The Radiation Effects Group is in its third year of
collaborative single-event effects (SEE) testbed
development with TIMA Laboratory of Grenoble,
France. The THESIC+ testbed developed has prov-
en very useful for both in-beam upset testing and
benchtop fault injection experiments of PowerPC-
family commercial processors that offer significant
MIPS per watt computing advantages to JPL avion-
ics system designers. Currently, the effort is shifting
to concentrate on  another type of attractive, but
complicated commercial device, the field-
programmable gate array, and to adapting the
testbed to an in-space flight SEE experiment.

2 XILINX'

In a continuing multi-year project, the Radiation
Effects Group has been developing single-event
effects test capabilities which target a very attractive
(to spacecraft designers) part type - the
reconfigurable field programmable gate array
(FPGA) - in co-operation with Xilinx, Inc. Xilinx
manufactures a line of such FPGAs and is commit-
ted to providing the high-reliablity and aerospace
market with products leveraged off their cutting-
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edge commercial products. The current focus of
the collaboration is to develop and prove upset
mitigation techniques which would enhance reliabili-
ty so that, potentially, the critical applications could
use reconfigurable FPGAs. Recently, as an indica-
tion of the success of the combined efforts, the
partners have widened the joint-development into a
consortium that presently includes active participa-
tion by Sandia Laboratory, The Aerospace Corp.
and SEAKR Engineering, all of which are interested
in using FPGAs in space.

CLEMSON

I VERSITY

The Radiation Effects Group collaborated with the
Department of Physics and Astronomy at Clemson
University on the topic of flash memory reliability
in extreme environments. With the demands on
flash memory in space applications, like solid state
recorders, increasing each year, the understanding
and mitigation of deletetious phenomena like anom-
alous charge loss in cells, “ flaky” bits, read and
program disturb events, and radiation enhanced
endurance reduction are key to mission success. Dr.
Peter McNulty’ s research with the Radiation
Effects Group on charge migration mechanisms in
the oxides of the floating gate cells has greatly
increased understanding of failure mechanisms of
flash memory. The environmental vectors of tem-
perature, electrical stress, and radiation have all been
studied.

California State University

Northridge

The Office participated in a grant that supported
undergraduate research at JPL. Undergraduate sci-
ence and engineering interns collaborated with JPL
scientists and engineers on various research topics.
These topics included catastrophic radiation-induced
effects in microelectronics, radiation and reliability
response of electronics at cryogenic temperatures,
analysis and characters of Microelectromechanical
machines (MEMS), high-voltage power device reli-
ability, as well as others. These students contributed
significantly to research at the Office and are includ-
ed on the byline of several research papers. In
March 2002, the students presented their research at
the Nation Conference of Undergraduate Research.



@ UNIVERSITY OF
) MARYLAND

The Parts Engineering Group has been collaborat-
ing with Dr. Joseph Bernstein, the Reliability Engi-
neering Center, University of Maryland at College
Park to develop derating methodology and models
for CMOS devices and technologies. The first phase
of this work involves reliability testing design, analy-
sis and statistical simulation of SRAM structures.
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S ection 7

Excellence in the selection, evaluation, and acquisition of reliable microelectronics for space
applications based on the latest technical knowledge, superior laboratory capabilities, efficient
and cost effective processes, and commitment to customer service.

514 Vision Statement
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Shri Agarwal holds M.S. degrees from the Uni-
versity of Southern California, L.os Angeles; Indian Insti-
tute of Technology, Delhi, India; and Agra University,
Agra, India. He has over 30 years’ experience in the
design, development and product engineering of micro-
circuit devices; and electronic parts engineering, He has
supported JPL flight projects for over 20 years as a mem-
ber of the Parts Engineering Group. His areas of spe-
cialty include digital, linear, interface and mixed-signal
microcircuits; and hybrid crystal oscillators. He has been
instrumental in developing several commercial products
for use in space application. Over the years, he has had
various ad hoc assignments including membership on JPL
tiger teams. Currently, he is supporting COTS
(Commercial Off The Shelf) evaluation efforts for
NASA. He has made several presentations at technical
meetings. He has received numerous honors including
the individual and group achievement awards; NOVA
awards; and a NASA medal.

I W Heidi Becker received her B.S. in physics from
California State Polytechnic University, Pomona in 2001,
and is currently involved in graduate work in optical sci-
ences through the University of Arizona's Optical Scienc-
es Center. She also holds a bachelor of fine arts degree
from New York University. She joined the Jet Propulsion
Laboratory in 2001 and is an associate engineer for the
Radiation Effects Group of the Electronic Parts Engi-
neering Office. Research and project work at JPL has
included investigation into latent damage effects in micro-
electronics caused by single-event latchup, and radiation
effects on multiple types of optoelectronic devices. Her
work involving latent damage effects was presented at the
2002 Single Event Effects Symposium and the 2002
Nuclear and Space Radiation Effects Conference and was
published in the December 2002 IEEE Transactions on
Nuclear Science.
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% Thomas Brown has over 30 years” experience in
aerospace and military engineering, including project
management, contract management, technical sales, and
new busineess development with background in electron-
ic process engineering, manufacturing engineering, hybrid
circuit design and fabrication, quality control and labora-
tory failure analysis techniques. He holds a B.S. degree in
electrical engineering at Cleveland State University and
some 70+ units of additional coursework in project man-
agement, business management, accounting, marketing,
sales, international business, graphic communications and
process control. He has been a parts project engineer at
JPL since April 2001, responsible for managing a proj-
ect’ s parts engineering and procurement and providing
technical, cost and schedule tracking throughout the
design and development process. Specific JPL project
experience includes LTMPF, LCAPE, MARSIS, MLS and
OVWM.

Yuan Chen received a Ph.D. in reliability engi-
neering from the University of Maryland at College Park.
She also holds an M.S. in system engineering and B.S. in
electrical engineering. She joined JPL in 2002 and is a
senior engineer in the Parts Engineering Group, Office
of Electronic Parts Engineering. Before coming to JPL
she worked as a member of technical staff at VLSI Tech-
nology Reliability Group, Lucent Technology, in Orlando,
Florida.

4 Mark Cooper has a B.S. in electrical engineering
from City University of New York, an M.S. in electrical
engineering from MIT, and a Ph.D. in physics from the
University of California, Berkeley. He was S/V program
manager at The Aerospace Corporation, and nuclear sur-
vivability and vulnerability engineer at GTE Sylvania on
the AN/TTC-39 Program. In that assignment he per-
formed radiation testing on numerous integrated circuits
and some transistors and diodes. He worked for 25 years
at Litton, initially performing a component radiation test
program for the various cruise missile projects, then per-
formed reliability analysis for advanced programs. Later
he was the components engineering manager working on
numerous projects, including Ring Laser Gyro, Zero
Locked Gyro and Fiber Optic Gyro projects for a multi-
tude of platforms including missile, avionics and space
applications. He worked on early utilization of plastic
encapsulated microelectronics in military avionics and
missile applications, including selection guidelines and
reliability assessments. Currently, he supports several



space projects at the Jet Propulsion Laboratory. He has
published several articles in Physical Review and Journal
of Applied Physics on research in many particle physics,
and directed development of solid state surge arrestors.
He has also published research on radiation effects in
IEEE journals.

Saverio D’ Agostino received his B.S. in metal-
lurgical engineering in 1970 from the University of Illi-
nois at Urbana-Champaign. He is a registered profession-
al engineer in corrosion engineering. He originally
worked at the Jet Propulsion Laboratory from 1979 to
1983 and returned in 1993. He is a principal engineer in
the Failure Analysis Group of the Electronic Parts Engi-
neering Office. He was the materials engineer on the
Wide-Field Planetary Camera instrument and Galileo
spacecraft. He holds several patents in High-G electronic
packaging design and was the system packaging engineer
for the Deep Space 2 Mars Microprobe Project. After
the loss of the Mars Polar Lander, he was chief engineer
for the development of a spacecraft flight data recorder
(ak.a "black box"). Recent work includes studies on the
mechanisms of formation of tin whiskers and assessment
of risk-of-formation of whiskers on electronic compo-
nents with pure tin plating and as chief engineer for the
DS2 Follow-on Experiment.

{‘f Larry Edmonds is a member of the Radiation
Effects and Testing Group at the Jet Propulsion Labora-
tory. Responsibilities include the computation of single-
event error rates in space, computer modeling of single-
event effects, and laboratory charge collection measure-
ments. His main interests are in mathematical physics
with emphasis on analytical models of single-event
effects. He has frequently served as a reviewer for the
IEEE Transactions on Nuclear Science, and the Journal
of Applied Physics. He and other group members
received the JPL/NASA Excellence Award in 1998. He
is the author or co-author of 26 papers in refereed jour-
nals. He holds a B.S. degree in math and physics from
Union College and an M.A. in physics from State Univer-
sity of New York at Stony Brook.

g2

L. /%, Ed Erginsoy rececived his B.S. in engineering
physics and mathematics in 1968, pursued his B.S. in elec-
trical engineering in San Diego, and received his reliability
technology Engineering certificate in 1975. He joined the
Jet Propulsion Laboratory in 1998 as senior engineer in
the Electronic Parts Engineering Office. He has pub-
lished more than 12 papers, including work on
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SUPERFET mosfets, SUPERCAP ceramic multilayer
multichip capacitors currently being used on the Interna-
tional Space Station. Other papers have covered
Advanced Very High Resolution Radiometer (AVHRR)
and Sounder scan systems, indium-gallium-arsenide, mer-
cury-cadmium-telluride, indium antimonide and silicon
photodiode detectors used on various spacecraft. He has
a broad range of experience in detector materials, manu-
facturing and testing in electrical and electro-optical sys-
tems as well as EEE parts manufacturing, test and qualifi-
cation processes. Ed and other members of his group
received Outstanding Achievement Awards from
Goddard SFC, the Space Station Program, NASA Glenn
Research Center, and Johnson SFC for technical contri-
butions. Since June 1998 Ed has been involved with vari-
ous science missions for JPL.

vk Don Franzen graduated from McNeese State
University with a B.S. in electronics engineering and an
A.S. in instrumentation. He is currently enrolled in the
Pepperdine MBA program. He joined JPL in 1998 and is
a parts interface engineer in the Project Support Group
of the Electronic Parts Engineering Office. He has
worked as PIE for Mars Odyssey , Genesis, MUSES,
Mars Express, and Mars Exploration Rover and is cur-
rently working on LAMP and Herschel/Planck.

. ¥ Steve Guertin received his B.S. in mathematics
and physics from California State Polytechnic University,
Pomona, in 1998 and M.S. in physics from University of
California, Los Angeles, in 2002. He is presently working
on a Ph.D. in physics at UCLA. He joined the Jet Propul-
sion Laboratory in 1998 and is an associate member of
the Radiation Effects Group of the Electronic Parts
Engineering Office. He has published several refereed
papers, including work on DRAM/SDRAM upset modes
and processor radiation effects. His technical interests
include large-scale data analysis techniques and test auto-
mation. Steve and other group members received the
Outstanding Paper Award at the 1999 Nuclear and Space
Radiation Effects Conference for their paper entitled
"Angular and Energy Dependence of Proton Upset in
Optocouplers," which explained how direct ionization
from protons increases the upset rate in optocouplers.

=l
-¥i Paul Hesse graduated from California Polytech-
nic University with a bachelot’ s degree on electrical and
electronics engineering. He continued education at the
University of California, San Diego, with studies in



biomedical engineering and studied business management
at the University of Southern California. He joined JPL
in 1993, bringing an extensive background in satellite and
space electronics having worked at Hughes, Northrop,
McDonnell Douglas, Rockwell and Boeing, working with
corporate research and science centers researching parts
reliability and radiation effects; receiving awards for inno-
vation, excellence and distinguished service on corporate
boards and executive advisory councils. Since joining sec-
tion 514, He has held the position of senior parts inter-
face engineer for the SIRTE, TES, Deep Impact and
Dawn Projects.

Farokh Irom received his B.S. in physics from
the University of Tehran and his Ph.D. in particle physics
from the University of California, Los Angeles, in 1981.
He joined the Jet Propulsion Laboratory in 2000 and is a
senior member of the Radiation Effects Group of the
Electronic Parts Engineering Office. He has published
more than 30 refereed papers, for which he was principle
author of 7, in the physics journals. His work includes
radiation effects in emerging microelectronics. He has a
particular interest in silicon-on-insulator processes.

physics from the University of Washington in 1963 and
1983, respectively. He worked for Ampex Corporation to
develop semiconductor thin films for recording applica-
tions from 1963 to 1965. He joined Boeing Aerospace
Corporation in 1965, working on radiation testing of
microelectronics and optoelectronics for military and
space applications. He managed a major laboratory in the
Boeing High Technology Center from 1985 to 1992,
directing work on radiation effects, highly reliable device
development, and advanced microelectronics. He joined
the Jet Propulsion Laboratory in 1992 and is currently the
supervisor for the Radiation Effects Group, directing
project support and applied research on radiation effects
in advanced integrated circuits and photonics. He has
published more than 80 refereed papers, including work
on optocoupler degradation from space radiation, total
dose degradation in linear integrated circuits at low dose
rate, how device scaling impacts radiation effects in
advanced CMOS devices, and proton degradation of
light-emitting diodes, laser diodes, and optical detectors.
Allan and other group members received the JPL/NASA
Excellence Award in 1998. They also received the Out-
standing Paper Award at the 1999 Nuclear and Space
Radiation Effects Conference for their paper entitled
"Angular and Energy Dependence of Proton Upset in
Optocouplers," which explained how direct ionization
from protons increases the upset rate in optocouplers.
This was the mechanism behind shutdown in a power
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system on the Hubble Space Telescope, which occurred
when the telescope passed through the south Atlantic
anomaly in the earth's proton radiation belt. He has
served in several positions for the IEEE Nuclear and
Space Radiation Effects Conference, including technical
chairman, awards chairman, short course chairman, and
is the general chairman for the 2003 conference. He gave
invited papers on scaling effects in advanced devices at
the 1997 and 2002 RADECS Conference, as well as sec-
tions of the short course at the 1981, 1995 and 2000
Nuclear and Space Radiation Effects Conference, along
with a short course at the International Reliability Physics
Symposium in 2002. He is a fellow of the IEEE.

| Sammy Kayali is manager of the Electronic
Parts Engineering Office at the Jet Propulsion Laboratory
in Pasadena, California. As such, he is responsible for the
selection, evaluation and test of electronic parts utilized
in high-reliability space applications. He is also responsi-
ble for managing the reliability and radiation effects
research activities on electronic components and materi-
als for space applications. His specialty is in the area of
compound semiconductor device reliability, where he has
over 30 publications, two patents pending, and a pub-
lished book on the subject of GaAs MMIC Reliability.
He has served as the chair of the International Reliability
Physics Symposium's (IRPS) Compound Semiconductor
Session, is a member of the GaAs Reliability Workshop
Technical Program Committee, and has participated and
chaired a number of various other industry working
groups and workshops. He is the recipient of a number
of honors and awards including the NASA Exceptional
Service Medal. He holds degrees from Texas A&M Uni-
versity and Sam Houston State University in solid-state
physics and electrical engineering,

} % Richard Kemski is the deputy manager of the
Office of Electronic Parts Engineering. He received his
B.S. in electrical engineering from the University of Mas-
sachusetts, Amherst in 1978. Richard started his career as
a logic designer at Hughes Aircraft (now Boeing) for
flight telemetry and command subsystems and attitude
control subsystem test equipment. His design experience
included custom ASIC design and microprocessor-based
digital system designs for commercial applications. Rich-
ard has participated in several JPL missions over the past
15 years. He performed the worst-case analyses of the
Magellan Synthetic Aperture Radar (SAR) Subsystem,
Mars Observer Camera and the TOPEX Solar Array
Drive Electronics. He also served on the memory "read
disturb" tiger team on the Galileo memories. He joined
JPL in 1990 as the parts program manager for the Cassini
Project. After Cassini, he initiated the NASA Electronic



Parts and Packaging Program (NEPP), providing research principal research engineer in the Reliability and Failure

on reliability, failure mechanisms and radiation effects on Analysis Group. Some of Rosa's areas of experience
advanced microelectronics and MEMS, at JPL, for which comprise growth and characterization of epitaxial semi-
he received the NASA Exceptional Service Medal. Rich- conductor structures for photovoltaic applications and
ard has also served as mission assurance manager for for research in quantum structures, materials characteriza-
X2000 (Advanced Avionics Development), tion (optical, structural, electrical and ion beam), and deg-
ST4/Champollion and the Outer Planets/Solar Probe radation mechanisms in devices for space applications.
Projects. Rosa has also designed experimental techniques to mea-

sure minority carrier diffusion lengths to assess radiation
TN damage in solar cells. Other topics of interest are in III-
g : V semiconductors and devices, including low-dimensional
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quantum structures, electromigration in metallization sys-
tems, space qualification issues for various devices,
including cryogenic applications, accelerated life testing,
and biologically compatible semiconductor nanocrystals
(based on II-VI compounds). Dr. Leon has organized
several sessions and symposiums for various international
conferences, she is an Executive Committee member for
the American Conference on Crystal Growth - West (00
to 00), is a frequent referee for journals from the Ameri-
can Institute of Physics and the American Physical Soci-
ety, and has received several honors and awards from her
work. She has authored/co-authored over 80-refereed sci-
entific publications, which have received over 800 cita-

— tions and that include articles in Science, Nature, Physical
RER Review Letters, Physical Review B and Applied Physics
Letters.

""" Charlie Kyriacou is group supervisor of the
Project Support Group. He graduated from the Universi-
ty of California, Los Angeles, with a B.S. in electrical
engineering and an M.S. in communications systems. He
worked at Hughes Aircraft for 10 years as a radar system
engineer. He has been at JPL since 1987. Before moving
into his current position, he worked as radar system test
engineer for the Magellan project, proposal manager for
EOS and ARISTOTELES, task manager for the Cassini
Transponder (DST) and Advanced Transponder Develop-
ment projects, and as technical group leader for the
Spacecraft Transponder Group.

M%’ Choon Lee received a B.S. in electrical engineer-
ing (BSEE) from the University of California, San Diego, b |
in 1984 and did his graduate work (MSEE) at the Univer- =
sity of Southern California. He worked on radiation N

. St McCl i his B.S. i i i
effects and hardness assurance programs at Litton Indus- - i\ c evih ‘(:: lil;re riecl‘;“’lei LS i Sstlré e{f}glineerlirtlg
try and GenCorp Aerojet for 7 years. Then, he joined the physies from the Lariora FOIEChie State Lniversity,

JPL in 1991 as a senior radiation effects engineer and S;ﬂSiI;ISu:t?hl:sSs,;rtlrij;follflzgra]cjl;;'tseczgzlg Enrilxl:;lseiar
published more than 13 radiation effects and qualification physics . pa pp . ty
papers on various advanced COTS devices, such as high- of Cahformz%, Davls/Lawrence L1yermore Natloqal Lab-
resolution (14-/16-bit) ADCs and ultralo“;—power linear oratory. He‘]omed the Jet Propulslohn Laboratory in 2000
devices. He was responsible for planning, scheduling, and is a senior member of ‘the Badlamon Effgcts G?o‘up
testing, and report of clectronic parts for radiation quali- of the Electronic Parts Engineering Office. Prior to join-

fication and hardness assurance of flight projects until ing JPL he performed radiation effects analysis at the

1998, Recendy, he managed the X2000 Pars Program (208 T P SR GO RO
and NEPP Electronic Parts Project to lead technical p P

o ments. He has authored several papers on total dose
teams for advanced technology research and reliability . . .
luati effects in semiconductor devices and holds a patent for a
evaluation.

radiation hardening technique for CMOS microcircuits.

o e
i % 4 Rosa Leon carned her B.A. in physics from g{téi
Texas A&M University, her M.S. in physics from New by

Mexico State University, and her Ph.D. in materials sci-
ence from the University of California, Berkeley. Previ-
ous employers include NASA Glenn Research Center
(photovoltaic branch), the Center for Quantized Elec-
tronic Structures at the University of California, Santa
Barbara, and the Department of Electronic Materials
Engineering at the Australian National University. Rosa
joined the Jet Propulsion Laboratory in 1998 and is now a

Robert Menke received his B.A. in electrical
engineering (optics specialization) from the University of
California, San Diego, in 1984 and received his M.S. in
electrical engineering (solid state) from the University of
Southern California. After working for over 6 years at
Hughes Aircraft Co. as a component engineer specializing
in active devices, he joined the Jet Propulsion Laboratory
in 1991 to work as a parts manager for instruments on
the Cassini Project. He went on to work numerous other
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projects including AIRS, IAE, CSE, and Mars Pathfinder.
In 1995 he moved to Denver, CO to work with JPL's
industrial partner Lockheed Martin on the Mars '98 Proj-
ect, where he was promoted to mission assurance manag-
er (MAM) in 1996. After returning to California in 1997,
he continued to work as a MAM and went on the 2001
Mars Odyssey Project, including working for almost a
year in operations. In January 2002 he returned to the
Electronic Parts Engineering Office as the supervisor of
the Parts Engineering Group. He has received numerous
achievement awards for his work including a NOVA
award in 1996 for "innovation and improvement" on the
Mars Pathfinder Project.

I'h 1

\'f Tets Miyahira received his M.S. in computer sci-
ence from West Coast University in 1977. He joined the
Jet Propulsion Laboratory in 1987 and is a member of
the Radiation Effects Group of the Electronic Parts
Engineering Office. He is a member of the Single Event
Effects test team. He has participated in many single
event effects tests at off-site radiation facilities such as
Brookhaven National Lab, Texas A&M Cyclotron Facility,
the University of California, Davis, Cyclotron Facility and
Lawrence Berkeley National Lab. He has been a co-
author on several technical papers. Tetsuo received
NOVA Award in 1999, for customer focus and align-
ment. The award was for staying on schedule and for
making efforts to reduce costs.
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Jeff Patterson received his B.S. in physics and
mathematics from the Rose Hulman Institute of Tech-
nology in 1991 and a Ph.D. in nuclear physics from the
University of Colorado at Boulder in 2001. Thesis work
consisted of precision measurements of a pion-spin
polarized proton asymmetry. These measurements are
an indication of the strange contribution to the nucleon
quark sea. He joined the Jet Propulsion Laboratory in
2001 and is a senior member of the Radiation Effects
Group of the Electronic Parts Engineering Office. His
current research interests include charge collection mech-
anisms and the development of upset rate calculation
tools.

LA

I v Jonathan Perret received his B.S. in electrical
engineering from the California Polytechnic University,
Pomona, in 1980 and M.S. in electrical engineering from
California State University, Los Angeles. He joined the
Jet Propulsion Laboratory in 1980 and is a principal
engineer on section staff in the Electronic Parts
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Engineering Office. He has developed and delivered avi-
onics hardware at JPL for the Galileo, Mars Observer,
Cassini, Mars Pathfinder and Deep Space 2 spacecraft.
Currently, he is working to improve the development,
verification and space qualification processes for micro-
electronic devices.

David Peters received his bachelor degree from San Jose
State University in 1970. In 1971 he was program manag-
er of the Minuteman III Program, and later the MX Pro-
gram in Silicon Valley until 1987; he worked with the
USAF/RADC/NASA team to set up the first Class S
microcircuit flow (for spaceflight), and USAF Operating
Stock. He was a member of the USAF SPWG Executive
Committee (1985-92), qualified National Semiconductor,
and later, Philips/Signetics to the JAN Class S Microcit-
cuit Standardization Program. From 1987 to 1995, he
worked as EEE parts manager and principal engineer of
the NASA Space Station Freedom Program Office (Level
II). He also served as chairman of the Space Station
EEE Parts Control Board and Radiation Test Splinter
Group for over three years. He joined the Jet Propulsion
Laboratory in 1997 and is a senior engineer in the Project
Support Group of the Electronic Parts Engineering
Office. He has supported SeaWinds programs 1a and
QuikSCAT, the Space Transponding Modem (STM) Proj-
ect, GRACE and GALEX Projects. He is currently sup-
porting the NEPAG Project as active eevice lead engi-
neer. He has received numerous NASA Technical Merit
Awards.

e

w Mihail Petkov received his B.S. (1987) and M.S.
in physics and engineering physics (1989) from the Uni-
versity of Sofia, Bulgaria, and Ph.D. in physics from
Washington State University (1998). He did his graduate
work in positron annihilation spectroscopy at
Brookhaven National Laboratory and Washington State
University (WSU). He joined the Jet Propulsion Labora-
tory in 1991 and is a senior member of the Failure Analy-
sis Group of the Electronic Parts Engineering Office.
He has published 30 refereed papers on electronic and
vacancy-like defects in semiconductor materials, layered
structures, and interfaces of electronic devices. He and
other collaborators from IBM and WSU pioneered the
development of positron annihilation spectroscopy as a
characterization tool for porous low-k dielectrics, which
yields critical microstructural information for the low-k
integration in device fabrication. He has a broad range
of interests in novel semiconductor materials and tech-
nologies, with emphasis on low-k (interlevel) and high-k
(capacitor and gate) dielectrics in integrated circuits, Si
nanocrystal non-volatile memory technology, SOI, Si-Ge,
the effects of extreme thermal and radiation space envi-
ronments on materials and devices.



i | Bruce Pritchard received a B.S in electrical engi-
neermg from UCLA in 1970, an M.S. in electrical engi-
neering from the University of Maryland at College Park
in 1976, and an M.B.A. from the University of Phoenix in
1992. Bruce has over 30 years of radiation experience.
He joined the Jet Propulsion Laboratory in 2001 and was
previously with Litton Guidance and Control Systems for
17-1/2 years, Delco Electronics for 7- 1/2 years, and
Harry Diamond Laboratories for 5 years. He has worked
on radiation effects at the part, circuit/module, and sys-
tem level, including specifications, system survivability
design, radiation analysis and testing of parts, circuits,
instruments, and systems, plus hardness assurance. While
his earlier work concentrated on hardened military sys-
tems, more recent work (prior to JPL) was on satellite sys-
tems and other spacecraft. In 2002 the first paper he sub-
mitted to the IEEE NSREC Data Workshop ("Radiation
Effects Predicted, Observed, and Compared for Space-
craft Systems") was selected as co-winner of the best
Data Workshop paper.

=

_ [ Ed Powell is a senior component specialist with
the Parts Engineering Group. He transferred to group in
1982 after 15 years of experience in JPL quality assur-
ance. Areas of part specialist responsibilities are discrete
semiconductors and crystals, optoelectronics, magnetic
devices, electromagnetic and solid-state relays, and pas-
sive devices including resistors, capacitors, fuses,
thermistors.

T Ramin Roosta received his B.S. in electronics
engineering from the University of Tehran, M.Sc. and
Ph.D. degrees from the University of Southern California
in electrical and computer engineering, He joined the Jet
Propulsion Laboratory in 2001 and is a senior member of
the Parts Engineering Group of the Electronic Parts
Engineering Office. He has published more than 30 ref-
ereed papers, including a chapter of a text and several
manusctipts. His areas of expertise include FPGA/ASIC
design, testability and top-down design methodology
using VHDL. He has been the principal investigator on
several research grants from local and national industry.
He is also the recipient of several awards including the
San Fernando Valley Engineering Council, Outstanding
Engineer Merit Award, Distinguished Engineering Edu-
cator Award, IEEE Distinguished Service Award and
IEEE Millennium Award. He is currently serving as
FPGA/ASIC specialist in the Parts Engineering Group.
His area of research includes FPGA and ASIC testability
and reliability. Ramin has been serving as the chair of
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IEEE San Fernando Valley section since 1999.

Deanna (Di Di) Rowe received certification
from Glendale Junior College as a CPS (Certified Profes-
sional Secretary). She originally worked at the Jet Propul-
sion Laboratory from 1966 to 1972. From 1972 to 1976
she worked for the director of the Golden State Christian
Home for Children. She returned to JPL in 1977. Dur-
ing her 31 years at JPL, Di Di has held several secretarial
positions, some of which are data coordinator, group sec-
retary, section support secretary / administrative secre-
tary, division support secretary / senior administrative
secretary, Space Relay Experiment (SRE) pre-project sec-
retary, Autonomous Redundancy and Maintenance Man-
agement Subsystem (ARMMS) project secretary, Path-
finder project support secretary, Interactions
Measurements Payload for Shuttle (IMPS) project secre-
tary. She is currently Office 514 secretary. Di Di
received a NOVA Award in 1998 and was nominated for
the Manned Spaceflight Award in 1989 and 1990.

_I_-..r,-\-_ .

ﬁ Ron Ruiz has over 20 years of experience in the

field of electron microscopy and element analysis, using
energy dispersive spectroscopy (EDS) and other forms of
imaging, including infrared. ~ He joined the Jet Propul-
sion Laboratory in 1982 as an electronics technician in
the Electronic Parts Engineering Office while pursuing
an A.S. degree at Glendale Community College. His con-
tributions have included a patent in fuel cell materials
technology, two NASA tech brief articles -- one titled
“ Viewing Integrated-Circuit Interconnections by SEM”

and the other titled “ Sputter Deposition of Catalysts for
Fuel-Cell Electrodes.” He has also co-authored over fif-
teen technical papers on barrier materials for semicon-
ductor applications, in support of Dr. Marc Nicolet’ s
electrical engineering research group at Caltech. Ron has
also been a part of tiger teams investigating anomalies
with the Galileo data tape recorder; Mars Global Surveyor
reaction wheel-squeal; and most recently, hot-spot con-
cerns with the GALEX APE hardware. Ron is a certified
Level II infrared thermographer and a member of both
the Southern California Society for Microscopy and
Microanalysis and the Electronic Device Failure Analysis
(EDFAS) Society.

Mike Sandor graduated from the Detroit Insti-
tute of Technology with a BSEE, and from the Universi-
ty of Utah with a master’ s degree in engineering admin-
istration (MEA). He also graduated from United States
Air Force Officer Training School and worked as an elec-



tronic projects military officer with the U.S. Air Force,
responsible for the reliability, test, and analysis of elec-
tronic components and hardware used in Minuteman I &
11, Titan II, F-4, and F-15 aircraft weapon systems. Sub-
sequently, he worked as a manager at National Semicon-
ductor Corp., General Electric Corp., and Advanced
Micro Devices, responsible for multiple semiconductor
products. Responsibilities included product engineering,
manufacturing, product development, and
product/process teliability. Mike is curtently a task man-
ager at the Jet Propulsion Laboratory, responsible for
developing and applying commercial off-the-shelf
(COTS) insertion methodologies, reliability measure-
ments, proper evaluations, and instituting guidelines when
using COTS electronic parts in space flight hardware.
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“ Leif Scheick received his B.S. in physics from
Wofford College in 1992 and did his graduate work in
radiation physics in semiconductor devices at Clemson
University. In 1996, he received an M.S. in physics and in
1999, he received a doctorate in physics focusing on
microdosimetric measurement using arrays of floating
gates. He joined the Jet Propulsion Laboratory in 1999
and is a senior member of the Radiation Effects Group
of the Electronic Parts Engineering Office. He has pub-
lished several refereed papers, including work on single
hard errors in commercial DRAMs and SRAMs used on
spacecraft, SEE response in mixed signal devices, and the
effect of temperature on radiation response of silicon
devices. He has been involved in both SEE (SEU, SEL,
SEFT , SEGR) and TID testing of devices for NASA
missions. He has provided radiation support for such
missions as MER, Cloudsat, Picasso, Calypso, and MRO.

i

& Luis Selva received his B.S. from the University
of Southern California in mechanical engineering in 1995
and his M.S. in physics from California State University,
Los Angeles (CSLA) in 2001. Currently, he is finishing
up a second master’ s degree in science from the UCLA
School of Medicine in the field of biomedical physics.
His plans are to pursue a Ph.D. in physics. While an aca-
demic part time student at JPL, Selva's research revolved
around the design and implementation of cryogenic and
ambient temperature radiation experiments in power
MOSFETSs, SRAMs, CPUs, LEDs and active pixel sen-
sors. Luis has presented and/or published 15 scientific
papers in various research and non-research communities.
He is listed in Marquis Who’ s Who in America 2002.
In 2000 he was awarded the Alumni Certificate of Honor
for "outstanding and distinguished academic
achievement" from CSLA. In 1999, he was awarded the
Eugene Cota Robles scholarship from UCLA. In 1998,
he won 1st place at the 12th annual California statewide
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graduate student research competition for the California
State University system with a paper entitled "lIon
Induced Electric Field Transient..the Single-Event Gate
Rupture (SEGR)." In 1998, he received the "Award for
Excellence" and the "Process Improvement Award" from
JPL as a team member of the Radiation Test Group and
was recognized with the "Graduate Honor Student" from
CSLA. In 1997, he was a finalist at the 11th annual Cali-
fornia statewide graduate student research competition
with a paper entitled "Total Dose response of the
ACTEL A1020B."
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. Patrick Smith joined the Jet Propulsion Laborato-
ry in 2000. Dr. Smith was previously the manager of the
materials and chemical analysis laboratory at IBM East
Fishkill (NY). The materials and chemical analysis lab
was responsible for providing all analytical support to the
joint IBM / Infineon semiconductor process develop-
ment alliance in the Semiconductor Research and Devel-
opment Center; the lab also provided analytical support
to IBM's ceramic packaging development and manufac-
turing activities at East Fishkill. Dr. Smith was an active
member of Sematech's Analytical Lab Managers' Council.
Prior to his management positions, he concentrated tech-
nically on the characterization of semiconductor devices
by transmission electron microscopy.

‘ ‘ Jeff Sokol received a B.E.S. from the State Uni-
versity of New York at Stony Brook and an M.S. in elec-
trical engineering from New York University in 1972. In
1980, he finished his Ph.D. in electrical engineering at the
Polytechnic Institute of New York. Before coming to the
Jet Propulsion Laboratory in 2001, he worked at
Corbman Sokol & Associates, Hughes Space & Commu-
nications, Teledyne Systems and MTS.

2
i | Frank Stott received his B. S. in physics from the
University of Chicago in 1961. He has nearly 40 years of
experience in electronic parts engineering and reliability
engineering. His early work experience was at Autonetics,
where he worked on evaluation and testing of diodes for
Minuteman and other programs, and as a reliability engi-
neer on the F-111 Avionics program. He has been a JPL
employee since 1973, where most of his work has been
on digital microcircuits. He has supported every major
JPL project, including Viking, Voyager, Galileo, Cassini,
Mars Odyssey, Stardust, X-2000, MER and MRO, and
served as contract technical manager for Cassini AACS
ASICs. For the last 20 years, he has specialized in micro-
processors, memories, FPGAs and other large-scale inte-



grated circuits, and has co-authored papers on micropro-
cessor test methodology. He is currently a senior engi-
neer in the Parts Engineering Group

¢ ¢ Gary Swift received his B.S. in engineering phys-
ics from the University of Oklahoma in 1975 and did his
graduate work in nuclear engineering at the University of
Illinois at Urbana-Champaign. He joined the Jet Propul-
sion Laboratory in 1991 and is a senior member of the
Radiation Effects Group of the Electronic Parts Engi-
neering Office. He has published more than 20 refereed
papers, including work on dielectric rupture in commer-
cial DRAMs and field-programmable gate arrays used on
spacecraft. He has a broad range of single event, total
dose and dosimetry interests, with particular emphasis on
efficient radiation screening of commercial microelec-
tronics for space applications, microdosimeters, mitiga-
tion techniques for radiation effects in space, and under-
standing the physical mechanisms of radiation effects in
emerging microelectronics. Gary and other group mem-
bers received the JPL/NASA Excellence Award in 1998.
They also received the Outstanding Paper Award at the
1999 Nuclear and Space Radiation Effects Conference
for their paper entitled “ Angular and Energy Depen-
dence of Proton Upset in Optocouplers,” which
explained how direct ionization from protons increases
the upset rate in optocouplers.
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“S{"" Jay Sucher is the group supervisor of the Parts
Acquisition Group. He is currently attending the Univer-
sity of Phoenix earning his B.S. in business administra-
tion. He started to work at JPL in July 2001 as a contrac-
tor in the Quality Assurance Section, where he helped
develop and write the current set of quality clauses to be
used for JPL procurements, and the unified set of quality
clauses for NASA centers. He became a JPL employee in
February 2002 and moved into management, where he
has been a key participant in the design and implementa-
tion effort of a laboratory-wide Enterprise Resource
Planning System. Prior to joining JPL, his experiences
included propulsion products assembly of the Atlas,
Delta and space shuttle main engines, then quality assur-
ance and quality assurance management at Rocketdyne,
aviation mechanical and flight training leading to aircraft
maintenance shop ownership and operations of an FAA
Certified Repair Station; and, management and operations
of a family-owned business.

.. .
| Jim Weiler graduated from Loyola Marymount
University with a B.S. in nuclear science (emphasis in
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nuclear physics and electrical engineering), California
State University, Long Beach (BSEE with emphasis on fil-
ter and oscillator design), California Lutheran University/
Pepperdine University (MBA with emphasis on MIS). He
is a member of Eta Kappa Nu. Jim has twenty-three
years of experience in RF and microwave components.
He was employed at Hughes Aircraft, Micropac, Mills
Resistot, Teledyne and TRW prior to joining NASA/JPL
in 1998. Jim has made many presentations at the Interna-
tional Microwave Symposium, IMAPS Workshops and
IEEE meetings, WESCON and at universities and ele-
mentary schools. He has published an IEEE technical
paper and several abstracts in the areas of moisture in
hybrid microelectronics and hydrogen effects on tantalum
nitride resistor chips and GaAs MMICs. Jim is the chair
of the IEEE San Fernando Valley Section Microwave
Theory and Techniques Society Chapter - 1995 to 2001,
member of IEEE and IMAPS.

Mark White received his B.S. in electronics engi-
neering in RF/microwave communications from Metro
State College, Denver, CO, in 1986, and his MBA in oper-
ations management from the University of Colorado in
1995. He is currently completing his Graduate Profes-
sional Certification in Engineering Management (August,
2003) at the University of Colorado, and is pursuing con-
current M.S./Ph.D. degrees in microelectronics and
materials reliability engineering at the University of Mary-
land, Department of Materials and Nuclear Engineering,
He joined the Jet Propulsion Laboratory in 2000 and is a
senior member of the Parts Engineering Group in the
Electronic Parts Engineering Office. Prior to JPL, Mark
spent twelve years at Lockheed Martin/Martin Matietta
supporting both DOD and NASA projects in compo-
nents engineeting/mission assurance otganizations, and
was with Telectronics Pacing Systems for two years, in
R&D and product development of hybrid-based,
implantable pacemakers. His current research interests
include reliability focused, microelectronics advanced
studies and derating, He is currently contract technical
manager for a major hybrid supplier and possesses a
broad knowledge of EEE parts, and extensive experience
in program parts requirements and management. He has
received the NASA Team Award as a member of the
2001 Mars Odyssey Project Team (9/02), the NASA Pub-
lic Service Group Achievement Award for the Stardust
spacecraft flight system design, development, launch and
operation (5/00), the Special Recognition Award for sig-
nificant contributions and technical leadership to multiple
NASA programs resulting in cost-effective solutions with
minimal program impact (12/99), and the High-
Performance Achievement Award for avionics cycle time
reduction, significantly reducing the turnaround time
from hardware development through final build (5/99).



Candice Yui graduated from California State
Polytechnic University in 2001 with a B.S. in electrical
engineering. She first worked at the Jet Propulsion Labo-
ratory as an academic part-time student but became a
full-time radiation effects engineer in the summer of
2001. She is currently involved in total dose testing with
an emphasis in ELDRS (enhanced low-dose rate) and sin-
gle-event effects testing of Xilinx FPGAs. Candice is
also actively involved in the radiation effects community,
submitting papers at the annual Nuclear and Space Radia-
tion Effects Conference and other symposiums.
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Chris Zuniga received his B.S. and M.S. in elec-
trical engineering from California State University, Fuller-
ton, in 1988 and 2000, respectively. He joined the Jet
Propulsion Laboratory as a contract employee in 1999
and is a member of the Parts Engineering Group of the
Electronic Parts Engineering Office. He began his career
in the commercial sector 13 years ago as a firmware engi-
neer developing code for microcontrollers used in video
post-production equipment. He also worked as a compo-
nent engineer for a manufacturer of UNIX-based com-
puter systems designed for the telecommunications indus-
try. He presently supports parts specialists by performing
tasks such as submitting request for quotations for
upscreening components at outside laboratories, tracking
costs quoted for testing electronic parts, reviewing and
risk rating acoustic microimages and X-rays of microcir-
cuits, assisting in the compilation of institutional parts
and approved vendor lists.
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S e ction 8

GLOSSARY

Excellence in the selection, evaluation, and acquisition of reliable microelectronics for space
applications based on the latest technical knowledge, superior laboratory capabilities, efficient
and cost-effective processes, and commitment to customer service.

EPE Vision Statement
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Acronyms
and
Abbreviations

AACS attitude and articulation control subsystem

AIRS Atmospheric Infrared Sounder

APE attitude and articulation control subsystem processing equipment
APL Approved Parts List

ASIC application-specific integrated circuit

AWG automatic wave generator

BJT bipolar junction transistor

CET Cost Estimating Tool [software]

CITFET  complementary heterojunction field-effect transistor
CMOS complementary metal-oxide semiconductor

COTS commercial off-the-shelf

CSE camera support electronics

CVD chemical vapor deposition

DFT design for test

DPA destructive physical analysis

DRAM dynamic random access memory

EBIC electron-beam-induced conductivity

EDX energy-dispersive X-ray

ELDRS enhanced low dose rate sensitivity

EPE Electronic Parts Engineering [office]

EPINS Electronic Parts Information Network System [software]
ESD electrostatic discharge

FPGA field programmable gate array

FTE full-time equivalent

FY fiscal year

GALEX  Galaxy Evolution Explorer

GIDEP Government- Industry Data Exchange Program
GOMAC  Government Microelectronics Applications Conference
GRACE Gravity Recovery and Climate Experiment

HEB hot electron bolometer

TIAE Inflatable Antenna Experiment

IEEE Institute of Electrical and Electronics Engineers
ILD interlayer dielectric

IM&O institutional management and operations

IMAP Internet Message Access Protocol

IPPR Institutional Parts Program Requirements

IRPS International Reliability Physics Symposium
JFET junction field-effect transistor

JPL Jet Propulsion Laboratory

LED light-emitting diode

LET linear energy transfer

LTMPE Low-Temperature Microgravity Physics Experiment
MAM mission assurance manager

MARSIS Mars Advanced Radar for Subsurface and Ionospheric Sounding
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MEMS microelectromechanical system

MEPSI Micro-Electromechanical-based Picosat Satellite Inspection
MER Mars Exploration Rover

MLS Microwave Limb Sounder

MMIC monolithic microwave integrated circuit

MMR monthly management review

MOSFET  metal-oxide field-effect transistor

MRO Mars Reconnaissance Orbiter

MRS Materials Research Society

MTTF mean time to failure

MVP Multimission VICAR Planner

NAND AND gate followed by NOT gate

NASA National Aeronautics and Space Administration

NEPAG  NASA EEE Parts Assurance Group

NEPP NASA Electronic Parts and Packaging [program)|
NMP New Millennium Program

NOVA Notable Organizational Value Added [award]
NSPAR nonstandard parts approval request

NSREC Nuclear Space Radiation Effects Conference
OSTM Ocean Surface Topography Mission

PECVD plasma enhanced chemical vapor deposition

PEM plastic encapsulated microcircuit
PIE project interface engineer

PIND particle impact noise detection
PLA programmable logic array
PLICETM programmable antifuse technology
PRB parts review board

PUG parts user group

QD quantum dot

RADECS Radiation and Its Effects on Components and Systems [professional society]
RF radio frequency

ROM rough order of magnitude

RSC Rockwell Scientific Corporation
SDRAM  synchronous dynamic random access memory
SDST Small Deep Space Transponder

SEE single-event effects

SEFI single-event functional interrupt

SEL single-event latchup

SEM scanning electron microscope

SET single-event transient

SEU single-event upset

S&MA Safety and Mission Assurance

SoC system on a chip

SOI silicon insulator

SPWG Space Parts Working Group

SRAM static random access memory

SRE Space Relay Experiment

TID total ionizing dose

TM&O technical management and operations
TMR triple modular redundancy

TxRx transmit- receive

UCLA University of California, L.os Angeles
VICAR Video Image Communication and Retrieval [software]

WESCON Western Electronic Show and Convention
X2000 JPL program
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